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AMENDMENT NO. 1 FEBRUARY 1979 

TO 

IS 17084-1973 SPEanCATION FOR 

BITUMBN-BASED HLLING COMPOUNDS FOR 

ELECTRICAL PURPOSES 

5 This ftandard coven the requirements of bitumen^based compounds 
e for use as filling compounos only. The object of this •mendment 
is to include in this standard the requirements of bitumen>based compounds 
for use as impregnating compounds. ] 

'• AttcmtioBa 

( First eetur pag*, pagts 1 md 3. tOlt } — Substitute the following for 
the existing title: 

'Indian Standard 

SPECIFICATION FOR BITUMEN-BASED 
COMPOUNDS FOR ELECTRICAL PURPOSES ' 

( Pag0 3, clause 1.1, line 2 ) — Substitute ' filling and impregnating * 
( Page 4| Table I } — Substitute the following for the existing table: 





TABLE I CLASSmCATION 






(CUuse2A) 








Tnm OF GoiupooHo 


DSBCBIPTION 


Class 


SorTBVIHO FOIIIT 




Minimum 


Maximum 


0) 


(2) 


(3) 


(4) 


(5) 


Filling compounds 


' Asphaltic bitumen 
bMe compound 


r I 

II 

III 

IV 

L V 


Over40*C 
Over70*C 
Over90«C 
Over 120*C 


40*C 

70«C 

90-C 

IWC 


* 


Natural asphalt base 
and/or asphaltic bitu- 
men base compounds 
oontaining mineral 
matter 


VI 


Subject to agreement bet- 
ween the purchaser and 
the supplier 


Imprtgaating com- 
pound 


Bitumen base compound 


VII 


Over 70»C 


90^C 



( Pagi 4, clausi 4.2. line 2 ) — Substitute • Claues il, HI, IV, V, VI 
and VII 'far ' aatics 11. Ill, IV, V imd VI \ 

( Page A, clause 6.1, line 1 ) — Substitute • Classes II, III, IV, V, VI 
and VII 'for ' Oasscs II. Ill, IV, V and VI \ 

( Page 7. clause l$.l, line 1 ) — Substitute ' Classes II to VII ^for 
'Classes II to VI '. 

( Page 21, clause D-4, heading ) — Substitute 'GLASSES I TO V 
AND Vn 'for • CLASSES I TO V \ 

( Pag^ 24, clause G-IJ, lines 5 and 6)-^ Substitute ' Classes I, II, 
III, IV or VII 'for ' Classes I, II. Ill or IV \ 

AddMda 

( Page 5, Table 2, Class VI ) — Add the following new matter against 
respective entries, after * Class VI ': 

Class 
VXI 

As agreed to between manuiactu- 
rer and purchaser 

26 

20 

60d:l. 
<0-5% 

<6-5% 
<18-5 mm 
O-50/o 

(J^^gc 7. clause 13.1, ^Tote ) — Add the following hew matter at the 
end of the Note: 

'The coefficient of expansion for compound of Class VII is under consideration/ 

( Page 28, Table 4, Class VI ) — Add the following new matter under 
the respective columns after Class VI: 

*Class Mould TsMmATuax 

VII Softening point * 



(ETDC 18 ) 



Sl 


PnorxaTY 


No. 




1 


Softening point: 




Tolerance on the agreed value 


2 


Penetration at 27"C ( Min ) 


3 


Electric strength ( proof ) test: 




Test voltage, kV ( rmt ) 




Test temperature, 'C 


4 


Mineral matter ( ash ) 


5 


Contraction and depth of pipe: 




Contraction 




Depth of pipe 


6 


Solubility ( insoluble content, Max ) 
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ISi9M«.1973 

Indian Standard 

SPECIFICATION FOR 

BITUMEN-BASED FILLING COMPOUNDS 

FOR ELECTRICAL PURPOSES 

0. FOREWORD 

04 This Indian Standard was adopted by the Indian Sundards Institu- 
tion on 25 April 1973, after the draft finalized by the Insulating Materials 
Sectional Committee had been approved by the Electrotechnical Division 
Council. 

0.2 Bitumen-based filling compounds are being used as filling material for 
.cable jointing, busbar filling, impregnating, insulating tapes, etc. llic 
manufacture of such type of compound having been well established in 
this country, the need was felt for adopting uniform specification for these 
compounds. This Indian Standard has been prepared to meet this need. 

0*3 In preparing this Indian Standard assistance has been drawn from 
Document No. 68/30345 * Draft British Standard specification for bitumen- 
base filling compounds for electrical purposes * (revision of BS : 1858) issued 
by the British Sundards Institution. 

0*4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 

h SCOPE 

!•! This standard covers compounds of bituminous nature suitable for use 
as fiUing compounds for electrical purposes. 

2. CLASSIFICATION 

2J The compounds covered by this standard are chusified as given in 
Table 1. 

S. GENERAL 

5 J The compound shall be suble and shall neither froth nor emit excessive 
fumes when heated to a temperature of 80*C above the softening point. 

^Rttld for roandiag off mimericsl vaIuo ( nuisii ). 
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TABLE 1 CLAUmCATlOn 

{CUml.1) 

Dnoftipnoif Clam SommnaPoiiiT 



'1 



Miniimim Maxinnim 



I — 40*C 

II Over 40*C 70»C 

Aqphaltic bitumen l»aiecoiDpcmixl«{ III Over 70<'C 90*G 

^ IV Over 90«C 120*C 

V Over 120*C — 

Natural aiplialt bate and/or VI Sulject to agreement between tbe 

atphaltie bitumen base com* purchatcr and the tupplier 



pwiodi containing mineral 
matter 



3.2 Under normal conditions of use there shall be no formation of gas 
pockett, cavities or cracks in the compound on cooling. 

$3 The compound shall not have any injurious effect on copper, brass, 
iron, lead or aluminium, zinc, galvanized steel and their alloys at normal 
temperature of installation and operation. 

3.4!)The compound shall be capable of being remelted repeatedly without 
significant separation of the constituents. 

4. SOFTENING POINT 

44 The softening point shall be determined by the 'ring and ball* 
method as described in IS : 1205-1958*. 

4.2 The softening point of Class I compound shall not exceed 40^C and the 
softening points ot Classes 11, III, I v, V and VI compounds shadi be the 
agreed values subject to the tolerances given in Table 2. 

5. SPECinO ORAVnY 

5.1 The specific gravity of the compound, when determined by a method 
given in IS : 1202-19581 shaU Ue within 10 to 105 at 27 db 2*C. 

6. PENETRATION 

€.1 The penetration value of compounds of Cbsses II, III, IV, V and VI 
shall be me subject of agreement between the purchaser and the manufac- 
turer, provided that it is not less than the appropriate value given in 
Table 2 and that it does not vary from the agrera value by more than the 

^Methods for testing tar and bitumen: Determination of loftening point, 
tMetbodi for testing Ur and bitumen: Determination of specific gravity. 
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loknuice given fai Tahk 3. The metliod of tM and other detaib ihaU be 
in acoonlance with IS : 120S.I9S8^ 

TlMJiS TOUBUHCB ON nDNKnunON 

(GtaftS.!) 



VaUM TOLISAMGi 

Up to 10 ^2 

llto80 ± 4 

81 aad abofc ± 10 



7. POURING POINT 

7.1 The pouring; point of compounds of Glasses II, III, IV, V and VI 
shall be tne subject of agreement between the purchaser and the manu- 
iacturer and shall be determined as described in Appendix A. The 
tolerance on pouring point shall be ^C. 

S. ELECTRIC STRENGTH ( PROOF) TEST 

••1 Two samples ot the compound shall be tested as described in 
Appendix B. If one sample fails to withstand the appropriate voluge, 
three additional samples Ihould be tested. If any sample fails in the 
additional test, the result shall indicate failure to comply with the 
standard, but if all the additional samples pass the test, the result shall 
indicate the compliance widi the standard. 

f . FLASH POINT 

9A The Oash point of the compound of any class, when determined by 
either of the methods described in Appendix C shall not be less than 
200*0. In case of dispute, Method C of IS: 1209-1958t using the Pensky- 
Martens apparatus shall be used. 

19. MINERAL MATTER 

104 The amount of mineral matter ( ash ) in the compound as determined 
by die method described in Appendix D shall not exceed the appronriate 
value given in Table 2. ^ 

It. FREEDOM FROM SULPHUR 

ll.t The compound shall be tested as described in Appends £ and there 
shall be not more than a ^ght disooloration of the copper foil. 

^MeOiodsrorteBtbi taraadWtiunea: Detsmiwiticii of pcaetradon. 
tMcthpdt for testing tw and bituasen: Dcteminatioii of iash point and fire point. 



ISi70M«lt7S 
12. FREEDOM FROM ACIDITy 

12*1 When tested in accordance with the method described in Appen- 
dix F, not more than 4 mg of potassium hydroxide shall be required to 
neutralise 1 g of compound. 

15. CONTRACTION AND DEPTH OF PIPE 

13«1 Coatmctioo — The contraction of the comnound shall not exceed 
the appropriate value given in Table 2 when testea in accordance with the 
method described in Appendix G. 

Nora — The coefiBcient of expansion of compounds of CIsties I to V ii of th<e order 
of 0*000 65 per Gelsiui degree on the volume At 20^G and for Class VI is of the order 
of 0*000 55 per CSdshis degree. 

13«2 Dmtli of Plp« — The depth of pipe shall not exceed the appro* 
priate value given in Table 2, when tested as described in Appendix Gr. 

Nora 1 — This test is useful in comparing the behaviour, on cooling, of compounds 
with similar softening poinU and eliminates those Which by virtue of their composition 
have a sharper softening point and a tendency to excessive pipe formation. 

Not* 2 — In the practical use of compounds, the extent of pi|>e or depression forma- 
tion is chiefly governed by the pouring temperature and conditions of cooling. Pipe 
formation may be reduced by taking care to select a compound having the .lowest 
softening point and pouring temperature consistent with the purpose for which the 
c6topound is required, and by encouraging cooling from below upwards by shielding 
the top portion of the apparatus during the cooling process. 

14. SOLUBIUTT 

14.1 The solubility of the compound shall be determined by the methods 
described in IS : 1216-1958*. The insoluble content shall not exceed the 
appropriate value given in Table 2. 

]5« ADHESIVENESS 

1S4 The adhesiveness of the compounds of Classes II to VI shall be 
determined by the method described in Appendix H. Adhesion of the 
compound of any dass to the base plate shall occur over an area of not less 
than 90 percent of that part of the plate which has been exposed to the 
molten compound* 

16. PAGKINO AND MARKING 

1S.1 Pftckism— The material shall be packed in suiubic containers 
preferably in following sizes: 

1,5, 7» 10, 20 and 50 kg. 
^Methods for testbg tar and bitttmen: Determination of solubility in carbon disulphide. 

7 
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16«2 MMdag—The container did! be inddibty marited fvjdi die 
IbUowing infonnatkm: 

a) Manufiicturer'f name or trade-maik or botli» 

b) danofoompoundi 

c) Batch number, 

d) Quantity of compomid, 

e) Date of packing, and 

f) Reference to this Indian Standard. 

I$Jt4 The containen may also be marked with the ISI Certification 

NOTE — The use of the Standard Mark Is governed by the provisions of the 
Bureau of Indian Standards Act» 1986 and the Rules and Regulations made there* 
under. The Standard Mark on products covered by an Indian Standard conveys 
. the assurance that they have been produced to comply with the requiremeott of that 
standard under a well defined system of Inspection, testing and quality control 
which is devised and supervised by BIS and operated by the.prpdjiicer. Standard 
marked products are also continuously checked by BIS for ocmfprmlty tothat 
standard as a further safeguard. Details of conditions under which a licence for 
the use of the Standard Mark may be granted to manufacturers or producers may 
be obtained from the Bureau of Jndian Standards. 

APPENDIX A 

( Clause 7.1 ) 

DETERMINATION OF POURING POINT OF COMPOUNDS 
OF GLASSES D TO VI 

ApI. INTRODUCnON 

A*14 The pouring point is the temperature at which 50 ml of compound 
flows out of^the standard apparatus in 25 seconds. 

NoTB — This is equivalent for all practical purposes to a viscosity of 1 000 centlstokes. 
AA. APPARATUS 

Af2*1 The apparatus for the determination of the pouring point of the 
compound is shown in Fig. 1 to 5. The container for hddmg the com- 
pound, the jet and the valve have the dimensions shown in Fig. 1 and 2. 
Details d" the apparatus^ arranged for electrical heating, are shown in Fig. S 
and 4. If gas heating is to be used, the container shown in Fig. 1 is fitted 
into a thick-walled copper vessel into which two copper lugs are screwed 
and brazed {sa Fi^. 5). With either form of apparatus the container 
should be a close fit m the outer vessel. The construction of the apparatus 
is described in A-2.2 to A*2.4. 

8 
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Ap2.2 The container in which the compound is placed consisu of a brass 
tube having a wall thickness of approximately 3 mm, silver soldered into a 
massive brass block 22 mm thick, as shown in Fij. 1« The jet is of case* 
hardened steel, as shown in Fig. 1 A. 

A-2.3 A pin-type valve of silver-steel rod of 6*3 mm dikmeter (sa Fig. 2 ) 
with a fitting to hold the thermometer, closes the orifice* The valve is 
fitted with a short pin so that it may be supported in the rinff-holder above 
the orifice during a test. The stirrer consists of a spiral of 1*0 mm diameter 
spring steel wire Isei Fig. 2). The receiver is a transparent silica flask 
graduated at 50 ml intervals ( sa Fig. 3 ). ( A silica or borosilicate glass 
test-tube 22 mm in diameter may also be used. ) 

A*2*4 The container has been a mark cut on the inside all round the tube 
at a distance of 95 mm from the upper surface of the brass block. When 
electrical heating is to be used, the container fits closely into an outer 
vessel of brass mounted on a brass block ( ste Fig. 3 ). The external surface 
of the vessel is insulated with several layers of asbestos paper on which is 
wound nickel-chromium wire kept in place with refractory cement 
(see Fig. 4). As thermal insulation, several layers of asbestos paper are 



1 mm CONSTANT PiTCHr 




-FILLING HEIGHT ^ 



BRASS A 
CONTAINER-^ 




18 « HOLE TAPPED 
1mm CONSTANT 
PITCH 



IB Contilnsr 
All dinutnsloiis in minimetres. 
FlO. 1 CONTAINXft POa Ck)ICPOUND AND JbT 
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SECTION XX 
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Fn. 2 Vmuvs, Houan amd Srawni 
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T6IIMINAL8 FOR 
HCATCR 



VULCAMZCO 
riBRE BLOCK 



nm FOR HOUMiO 
VALVe CCNTRAl 



VALVE AND THERMO* 
MEIER NOtOER 



I ,r*ElECTRICAL 
l'^ HEATER 



I /-BRASS CONTABIiR 



CLEARANCE 
All dimensions in millimetra. 



Fio. 3 Afpaiutus por DBniuqNATiOH or Pourino Point 
AmiUNOiD FOR EuicnrRiQAL Hbahno 



U 




HBATMO Wmf 



A8B€ST0S PAPER 
AND CCMENT 



COPPEK POil 



Fio. 4 Oum VuBL ram EuKinuQAL Hbaiino 

wound over die healer and covered with a copper foil theatfa. For temp^ 
rature control, a suitable variable reuitor it connected in leries Mfitfa the 
heater. For testing the compounds covered bv this standard the heater 
shall be suitable for dissipatiiqr not kss than 200 watts. 



Nora— Hie lise sad number of turns of wire depend on the voltage of Um oireuit to 
ivhidi the heater ii to he eonaeeted. fbr a aipply betvveen 200 and 230 volti» 100 tumi 
of 0*315 nn dianeier nkkeUchrontfni %irire it enitable for testing the compounds 
covered by thli standard. 

A^2.5 When gas heating is used, the outer vessel is turned out of solid 
copper and fit^ witihi two coraer rads ( hoUer lugs ) screwed and brazed 
into the vessel ( see Fift. 5 ). In other respects the apparatus is similar to 
that described in A.2.2 to Ap2.4. The brass container 
compound should be adoie fit in the outer veisel. 



for holding the 



A^. PROCaEDVRB 

AfS.I The compound b heated to a temperature M^IOO^C above the 
soitening point (sa 4 ) and poured into the container ( previously placed 
in the outer vessel and raised to high temperature) up to tne ' filling mark*. 
When the temperature of the compound (with condnuous stimng) has 
beensteadyfor about 2 minutes, the pin-vaive is raised and supported in 
the holder dear of tfae^ and die compound ftows out into the graduated 
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25 CLEARANCE 




^^5 

SOLID COPPER HEAT- 
ING LUGS 250SCREWEO 
IN AND BRAZED - 

All dtmeniioiis in millimetres. 

Fio. 5 OuTBR Vessbl for Gas Heatino 

receiver {ue Fig. 3). A stop-watch, reading to one-fifth of a second, is 
used for determination of the time required for 50 mi of compound to flow 
out. The stop watch is wound up fully before each test. 

A«3»2 To ascertain the pouring point of a compound not less than four 
tests are made at diflferent temperature, and the time of out-flow of .?0 ml of 
compound is determined in each case. The tests are made with ascending 
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at which 50 ml of oompoiuid 
diodd 



iied 



vtluei of tempenttttFc up to a tempciwl 

aowt out in approximately 10 lecondi. To avoid deoompotitioii, care 
be taken that die compound is not overheated; this may be i 
by dense or coloured fumes or by the formation of a skin on the 
the compound. 

ApS«3 To determine the pouring point, the results of the tests are plotted 
with the temperatures in degirees Celsius againit the logarithms ( base 10) 
of the times of out-flow in seconds. The pouring point is then obtained by 
interpolation from this curve. 



APPENDIX B 

{Clause 8.1) 

ELECnaC STRENGTH (PROOF) TEST 

B*l. APPARATUS 

B-1.1 A suiuUe form of container is a steel cup» the inside surface of 
which is thickly nickel plated and having the dimensions shown in Fig. 6. 
A satisfactory method of mounting the electrode is also shown in the figure. 

SQUARE l^tATg |I7Sjc17S) OF INSULATHiO 

MATERIAL WHICH CAN WITHSTAND HIGH , 

TEMPERATURE OP NOT LESS THANISO'c^ j||^-s^STEEL STOO ITHREAO/mm 

-U-7 TO 13 ^SPHERICAL 

SURFACES j^ 



NICKEL PLATE 
SURFACES - 



-1-5 R 



50 






ttAP 



All diflMaMNis ia i 
no. 6 ApPAiutas lost Euomso S i' mwi T M (Pioov) Tut 

B-1^ The standard gap of 1*25 mm is set ai 27 db 2*G by means of a 
gauge placed in the bottom of the eup and die spherical eteetoode screwed 
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down until contact is made. This may be checked by any suitable conti« 
nuity checking meter. No allowance should be made for expansion of 
sted cup and spherical electrode assembly when tesdng at the appropriate 
tmpenture* 

B^. PROCEDURE 

B-24 One spherical steel or brass electrode of diameter 13 mm is arranged 
at the centre, vertically above the inner flat base of a steel cup in which 
the compound may be poured, such that a gap of 1*25 mm exists between 
the sphere and the inner flat surface. 

B-2.2 The compound, container and electrodes are heated to the pouring 
point of the compound under test. 

B-2.3 The compound is then poured into the container until the t|Aerical 
electrode is covered to a depth of not less than 25 mm. The vessel and 
compound are maintained at the pouring point for at least one hour to 
ensure diat all air bubbles have dfapersed. The compound is then cooled 
slowly to the test temperature. This temperature b maintained for at least 
three hours before the test is made to ensure that the temjierature at the 
decUrodes is the correct test temperature. To ensure that it is dry when 
poured, Glass I compound should be poured at a temperature of not less 
than 10(ra 

B^2A The electric strength ( proof) test b made at the appropriate 
temperature given in Table 2. 

B-2«5 The ac test voltage is provided by a transformer and i$ alternating, 
at any convenient frequency between 40 to 60 Hz. It should be of 
apprmdmatdy sine-wave form with a peak factor within the limiu 
of V^ ± 5 percent ( 1*34-^ 1-48) at the test voltage. 

B*2«6 The peak nalue of the test voltage may be measured by a peak 
voltmeter, in whidi case the rms value for the purpose of flus sUndard is 
considered as the peak value so determined by ^^. 

B4«7 Altemativdy, the test voltage may be determined by a voltmeter 
connected to the mput or output side of the testing transftrmer and cUi* 
brated ag aimt a sphere gap connected to the ontput terminals of Uie 
transformer ( su K : 207M962* ). 

B<2.t The impedance of the testing set is such that the short-circuit 
current is not less than 20 mA at all required voltage settints above 15 kV. 
To prevent damase to the electrodes, the short*circuit Sirrent may be 
limited, if desired* by the addition of external impedance, but should not 
be reduced below the value stated above. 

•Mecliodi ef hifii ireltafe tciting. 
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B<3 J One pole of the tatiiig tnuuTonner may be earthed. The tieel cup 
may aim be eardied during tett, 

B-240 The voltage applied to the q>hericat electrode is raised giaduaUy 
from aero to the appropriate value given in Table 2, in approximately 
10 seconds, and is maintained at that value for one minute. 



APPENDIX C 

(Clause 9.1) 

DETERMINATION OF FLASH POINT (OPEN) 

CA. METHOD A 

&14 Froetdmro 

C*1«1«I The compound shall be melted at as low a temperature as 
possible and poured into a tin of the dimensions shown in Fig. 7 s) that 
the level of the compound is approximately 9 mm below the top of the tin. 
The tin shall be heated in an air-bath of the dimensions shown in 
Fig. 7, the temperature being measured by a thermometer, the bulb of 
whicih is immersed in the compound. The ends of two platinum wires 
should be set 1*5 mm apart to form a spark gap and are fixed approxima- 
tely 1*5 mm above the surface of the compound. A convenient method or 
supporting the platinum wire is shown in Fig. 7. The wires should be 
connected through a tapping key to apparatus suitable for the production 
of a spark across the gap when the key is closed. 

G-l«lt2 The tetnperature of the compound shall be raised at the rate of 
approximately 2(f C per minute until a temperature of 20*C below the 
sprafied minimum flash point is reached. The rate of increase of temper- 
ature shall be then reduced to 5*C per minute, and during this pcrrtod 
the tapbg key is closed momentarily at intervals of approximately one 
seconcl until the flash point of the compound is reached. 

G>14«S Warntngof the ajmroach of the flash point is given by alteia- 
tion in cofeur of the spark, whicbi starting firom blue becomes whiter and 
brighter as the flash pmnt is approached. At this stage careful observation 
of Uie rise of temperature should be made so that when the flash occurs 
the temperature of the compound is known accurately. 

G»2« METHOD B 

CU2«1 Appnmtaa — * The apparatus consbts of the following. 

G-2.1.1 CUvtlmid Flask Cup -^ A Cleveland open cupi made of brass and 
conforming to the dimensions shown in Fig. 8. The bevelled edge of the 
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cup is at an angle of approximatdy 45^ There may be a fiUct of approxi- 
mately 4 mm radius inside the bottom of the cup. 

Ci-2.1.2 Heaiing Plcs^ — This is a metal plate ( sa Fig. 9 ) 6 mm iii 
thickness, and 152 mm in width, for supporting the flash cup. The plate 
may be of brassi cast iron, wrought iron, or steel. In the centre or the 
plate there is a plane depression 0*8 mm in depth, and of just suffieient 
diameter to fit the cup.. There is a circular opening 5S*5 mm ill diameter, 
cut through the plate, toncentric with the depression. The plate is covers 
ed with a ^eet of hardNsbestos board of 6*3 nmi in thickness, And of the 
same shape «i the metid plate. * Cut in the centre of the asbestos board is a 
circular hole just fitting the cup. Heat may be supplied firom any OMtvenient 
source. The use d'a ^s burner, electric heater, or alcohol lamp is per- 
mitted, but under no ctfcumstances should the products of eomfustion or 
the firee flame be allowed to come up around the cup. The sounet of heat 
is centred under the opening in the plate and should be of a typf that will 
not produce local super heatmg. If a flame heater is wed, it m*y be pro- 
tected firom the drauffhts by any suitable type of shield that ^does not 
project above the levd of the upper surface of the asbestos board. 

NoTB— *It If not aecdstrf to use supplementftry proleetioasudi astli«UKofa 
gsuge betwseo tlie sovrot of heat and Iho bottooi of the eap. 
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-FILLINO MARK 
Alldiinensioaf b mflliaetiies. 
Fio. 8 Qlbvblaiid Ofbn Cuf 

CUI.U TTbfrmofiid^-^The thermometer ihall comply with the require- 
ments of schedule mark 12 of IS : 2480-1964*. The thermometer is sus- 
pended or held in a vertical position by suitable device* The bottom of 
the bulb is 6*S mm firom the bottom of the cup and half-wmy between the 
centre and wall of the cop. 

Ci2«3 FroeoAuro 

G-St<2.1 The compound shall be heated to a temperature of not more 
than 175*C to render it sufficiently fluid to pour. The cup is then filled 
with the sample so that the top of tne meniscus is exactly at the filling line 
at room teipperatttre* The surface of the samjde should be firee fi^om 
bubbles. There should be no sample above the filling line or on the 
outside of the apparatus. 



^Specttkatioa for fsaevil 



\fhi 
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C-2«2«2 The test tame thall be approximately 4 mm in diameter. For 
purposes of comparison it is recommended that a bead of suitable 
light coloured material be mounted in a convenient po^^itiony so that the 
size of the test flame may be correctly adjusted. The device for applying 
the flame may be of any suitable type^ but it is suggested that the tip b« 
approodmately I'Gmm in diameter at the end and that the oriAce by 0*8 mm 
diameter. If the device for operating the test flame h mounted in such a 
manner as to permit automatic duplication of the sweep of the test flame, 
the radius of swing shall be not less than 152 mm. 

0-2*2.S The test 'flame shall be applied as the temperature reading 
reaches each luccesdhw 0'5*C faurL The flame should pass in a straight 
line across the ctnttt of the cup and at right angles to the diameter pas- 
sing through the thermometer. The test flame should, while passing 
across die sur&ce of the sample, be in the plane of the upper edge of the 
cup. The time for the pasntge of the test flame across the cvp should be 
approximately 1 second. The operator should avoid breathing over the 
sunaoe of the sample. The test mould preferably be carried out in a room 
free from air currents and suffidently darkened for the flash to be readily 
noticeable. 

C-2.2«4 The sample shall be so heated that the rise in temperature does 
not exceed 15*C per minute, till a point is reached approximately 55*C 
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below the probable flash poial of die tample. Thereafter the rate is 
decreased and for at least the last 25^C before the flash |>oint i» reached, 
should be neither less than 5^G nor more than 5*5*C per minute. 

G4. RESULT 

G-3*l The temperature reading on the thermometer when a flash first 
appears at any point on the sur&ce of the compound shall be reported as 
the flash point. The bluish halo that sometimes surrounds the test flame 
shall not be confused with the true flash. 

OA. PREaSION 

CM4 Results of duplicate tests should not differ by more than the 
following amounts: 

Repioiabilify lUfirodmbilitj 

( One Operator ( Different Operators 

and Apparatus ) and Apparatus ) 



APPENDIX D 

{Clause 101) 

DETERMINATION OF MINEIIAL MATTER (ASH) 

D-1. INTRODUOnON 

D*l.l The ash content of a bituminous compoimd is the percentage by 
mass of inorganic residue left after ignition of the compound* 

D^. OUTLINE OF METHOD 

D-2,1 In Method A a weighed amount of the sample is gently heated 
until it will bum and the residue ignited until it is fiee from carbon. 
Alcohol or a mixturo of alcohol and benzene may be added to prevent 
the foaming of wet samples. In Method B the partially ignited residue 
is treated with dilute sulphuric acid and the sulphated ash weighed. 

D^. APPARATUS 

D-3.1 Dish or sauat^ferm crucible of silicai poreehin or platinum, and of 
not more than 25 ml capacity* 

NoTs<— A pUtinum dish ahould not be wed if the sample conlsins lead, i^» or 
otlm meuls which attMkplstiaiim at high tsmpermtitrei. ihaUarly; a pdrMain dish 
is attacked by lead and vanadimn, 
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IM. MEIBOD A FOR COMPOUNDS OF CXiASSBS I TO V 
IM.1 



1M.L1 Heat the diih to redness, allow it to cool in a desiccator, and 
weiffh it to the nearest 0*1 g. Weigh a small beaker containing the sample 
to the nearest O'l g, transfer successive portions of the sample to the dish 
and ignite them until a sufficient Quantity has been used. Reweigh the 
beaker to the nearest 0-1 g and obtain the mass of sample used by diffe* 
rence. For ashes of 0*02 to 0*2 percent, take about 20 g of sample; for 
samples outside this range, Uke the proportionately larger or smaller 
quantity. 

D-4.1.2 Heat the dish gently until the sample is ignited at the surface. 
Allow the combustible matter to bum off slowly and heat the residue 
strongly with a ilame, or in a muffle furnace, until Ae ash is free tcom 
carbon. Cool the dish and its contents in a desiccator and weigh them to 
the nearest 0* 1 g. Repeat the heating until constant mass is obtained. 

IM«2 Cmleolatioa mad Reportiaff— Calculate the mass of the residue 
as a percentage of the origmal sample, and report it to two significant 
figures, stating abo the mass of sample used. 

D-4.3 Predaipa — Results of duplicate tests should not differ by more 
than the following amounts: 

JRipeiUability lUproducihility 

( One Operator ( Diflferent Operators 

and Apparatus ) and Apparatus ) 

20 percent of mean 20 percent of mean 

IM. METHOD B FOR GLASS VI COMPOUND 

H^A Roageata 

D-5.1«l Sulphuric Add -^ 10 percent approximately. 

D-5.1«2 Miihyl Ormgi Sotuiiatf — 0*1 percent aqueous. 

D«5.1«S Ammanium Carbonati *— * solid. 

D-5.2 Procadaro-»-Bum the sample as described in Method A 
( sii VA.I ), until the ash is nearly firee from carbon. Cool the dish and 
its contents, dissolve the soluble portions in a little water and add carefully 
a slight excess of sulphuric acid from a pipette inserted under a watch- 
glass covering the oish. Warm the dish and its contents on a boiling 
water-bath until ^ervescence has ceased, and then rinse tfa)e watch-glass 
with water into the dish. Test the solution with methyl orange to ensure 
the presence of free acid. Evaporate the contents or the dish to dryness 
and ignite them at a low red heat, adding a few small pieces of dry 
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ammonittm carbonate to drive off tibe exoen of aulphiir trioside. Goal the 
dish and contents in a desiccator and iveigh them. 

D-5.S CalcttlatUn mad Reportiaf — Calculate and report the mass of 
the residue as a percentage of the ongiaal sample to the nearest 0*1 percent. 

APPENDIX E 

{Clause ll.l) 

DETERMINATION OP INJURIOTO SULPHUR 

61. PROCEDURE 

E*l»l Seoarate about 1 g of the compound into pieces as small as 
practicable and place in a porcelain dish. About 50 ml or a suitable 
solvent ( for example, chlorofonn, carbon tetrachloride, methylene chlo* 
ride ) snail be added and the dish is then heated gently on a water-bath. 
A piece of freshly polished copper foil approximately 50 mm squaure is 
cleaned and polished with a pad of cotton wool and a fine abrasive powder 
and rubbed with successive pads of cotton wool until a fresh pad remains 
unsoiled after having been rubbed on the foil. Completely immerse the 
Toil in the warm solution for half an hour, the bulk of the liquid being 
maintained by occasional additions of the solvent as required. On removal 
of the copper foil from the solution it should be washed with the liquid 
used as the solvent and examined for discoloration. 

E»1.2 The solvent used should be such that the blank test carried out as 
described above will not discolour the copper. 

62. RESULT 

E-24 The result is reported in accordance with the following colour scale: 

a) No change, and 

b) Slight discoloration. 



APPENDIX F 

{Clause 12.1) 

inTOlMIN ATION OF AODITT 

F-l. INTRODUCnON 

F<4.1 Thk method gives « metture of the total addity, that ii, the 
CMBbined oifaaic andiaorgaak acidity, of the oompoiuid. 
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F^. OUTUNB OF METHOD 

F*24 The compound is dissolved in a mixture of benzene, alcohol and 
%vater, a slight excess of alkali added, and the mixture back-titrated with 
acid. 

F^. APPARATUS 

F-3.1 Titration flask of 250 ml capacity, with ground glass stopper, and 
with a long, narrow neck or a volumetric flask may be used. 

F^. REAGENTS 

F*4 J Potassiun Hydrosido Solotfam — 0*1 N, accurately standaixlized. 
Prepare this solution with freshly boiled and cooled distilled water, and 
store it in a bottle fitted with a ^rd-tube of soda lime to prevent access 
of carbon dioxide. Restandardize the solution at frequent intervals. 

F-4.2 HydrocUoiic Add— 0*1 N, accurately standardized. 

TA3 AllsaU Bloc Solotioo — Extract 2 g of alkali blue 6B with boiling 
alcohol by means of a Soxhiet apparatus, filter it if necessary, and dilute 
the solution to 100 ml with alcohol. 



F-4.4 BraMDO— conforming to IS : 1840-1961^. 

F-4.5 Ethyl Alcohol — Dilute 85 parts of alcohol with 15 parts of water, 
by volume. 

F^. PROCaEDURB 

F-5.1 Weigh about 5 g of the sample to the nearest 0*01 g into a 250-ml 
conical flask. Dissolve the sample in about 60 ml of benzene by heating 
and swirling, and transfer the hot solution quantitatively to the titration 
flask. To 160 ml of the dilute alcohol add 20 ml of the alkali blue solu- 
tion and one drop of the hydrochloric acid, and neutralize the mixture 
with the potassium liydroxide*solution; add this mixture to the solution of 
the sample. Titrate the sample with the potassium hydrcttide solution, 
shaking the flask vigorously after each addition of alkali, and add an 
excess of about 0*5 mlof alkali. Back titrate with the hydrochloric add. 

NdiB — Tlie colottr dbaage, which is deirer when UtratiBg back %rffh acid than in 
direct dtration, may raadily be observed in the thin layer of liquid in the narrow neck 
of the flask. 

F-5.2 Make a blaak determination in the same way, but omitting the ' 
sample. 



•Spedficalinn lor beniene, reagent grade. 
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r-«. GAIiOUUkTION AND SBPOKTINOf 

F«C4 Calculate the addity of the Utiimea from the Ibnaida: 
il - 56-1 ( ( F-- Ft) ^- (a -•k)al/Jtf 
where 

ii- acidity iarngKOH/k, 

V wm volume in mlHilitrei of alkali used in the detetminatioiiy 

Ft «■ volume hi miOiUtiti of alkali used hi the blanks 

JV* >• Donnalitjr of die aDkali, 

9 ■> vdume in ntfUiHtiti of add uied in the determination, 
Vi iB volume in millilitrei of add uied in the Uanki 

ff wm normality of the add, and 
M wm maai in grams of sanqple. 

F4.2 Report the result to die nearest 0*1 mgKOH/g as the addity. 

F.7. PRBGUION 

F-74 Results of duplicate tests should not diflfar by more than the 
following amounts: 

Jb^MfsM/tly RtpnAMiUfy 

( One Operator ( Diflferent Operctm 

and Apparatus ) and Apparatus ) 

0*2 0-2 



APPENDIX 6 

{Clauses 13.1 and 13.2) 

METHOD OF TBSTDfO CONHUGTION AND DEPTH OF PIPE 

OJ» PROCBDUIIE 

0»1«1 Contmction and dqpth of pipe are measured^ usuig a glass tube 
of 40 ml nominal capadty and 20 mm ihtendf oiameter, hairing flat 
ground edgei (j«» Fig. 10). The tube is heatedJIo 1 50*C, dightiy over- 
filled with the conmound under test, also prdpited to this temperature, 
and maintained at 150 db l^C for one hour whn compound of Classes h 
II, III or IV is bdng tested and for two hours when compound of Clusat 
V or VI is bemg tested. At the end of this period the compound is level- 
led to the top of the tube Iqr nieaai of a iMaled aetid qpi^^ His 
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compound filled tube ii then immediate!/ trangfeired to the laboratoiy 
bench and cooled to a temperatue of 20 ± TC. In order to control the 
rate of cooling the tube is enclbied throughout this period in a draught 
screen. This screen is 225 to 250 mm high and may be a cylinder of 
150 to 175 mm diameter^ or a rectangular screen having 150 to 175 mm 
sides; the top is covered. If the laboratory temperature exceeds 21*0, 
after coolins m air to the laboratory temperature, the tube is immersed in 
a water-bath and cooled to a temperature of 20 ± l^C. The temperature 
measurements are taken with a thermometer immersed in another similar 
tube of compound, which is submitted simultaneously to the same heating 
and cooling cycle as the compound under test. 

20^ 



129 min 

CAPACITY FULL 

40 ml 



^i 



All dimeosioiis in nullimetrcs* 
Fio. 10 Glass Tun for CSontraqtion and Dbptr or Pips 



0-2. CONTRACmON 

0-2.1 Care should be taken u> ensure that the compound is free from 
internal cavities after cooling to 20^C and that the pipe formed in the 
compound as the result of cooling it in air to 20^C is filled with methy- 
latea spirit from a burette. The volume of spirit required to fill tlie pipe 



25 



lti7M«.1973 

b noted. From the figure obtained the percentage contractkm b 
calculated. 

G^. DEPTH OF PIPE 

&>3.t The depth between the ground mouth of the tube and the bottom 
of the pipe in the compound at 20*C b measured by means dTa depth 
gauge or other suitable instrument. 



APPENDIX H 

( Clause 15.1 ) 

METHOD OF TEST FOR ADHESIVENESS 

H-l. APPARATUS 

H-1.1 A steel mould {A) in form of a cylinder of the dimensions shown 
in Fig. 11 rests on a steel plate (B). The mould contains two doweb 
( not shown ) fitted in one end, which register easily in holes ( C ) and 
( /) ) in the plate. A hole is drilled through the wall of the mould and 
continued into the plate to receive a thermometer. The upper surface of 
the steel plate ( B ) i| polbhed as explained in H-1.2. 

H-1.2 The surface of the steel plate is prepared either by means of a 
recognized polishing machine as used for the preparation of specimens for 
metallographic examination, or by hand with a fre^h clean sheet of No. 1 
emery cloth. In the latter method the emery cloth is placed on a fiat 
surface and thc^ s|eel plate laid face downwards on the emery cloth. The 
plate b rubbed in one direction ( to and fro ), a circular motion being 
avoided, until all marks are in that direction, and then in a direction at 
right angles until all marks are in the latter direction. The double 
rubbing is done not less than three times and until inspection of the surfiice 
of the plate shows that all the scratches are new. 

H.2. PROCEDURE 

H-2.1 Immediately after cleaning as described above, the apparatus b 
placed in an oven until the thermometer r^bters the appropriate temper- 
ature specified in Table 4. The compound under test, havmg been 
heated to the pouring point, is poured into the mould until the latter b 
full. 

NoTB«- When the pourini point is aot known, ikt eompouad nay uHially be 
heated lafely to 80*G above the loftening point. 
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B»2«2 The apparatut and oonqpound are allowed to cool to a temperature 
of 27 ± 5^C and are maintamed at diis temperature for not leu man one 
hour. A ring or other form of handle it screwed into the underside of the 
plate and the mould and plate are subjected to a slow steady pull until 
they are separated. The plate is examined and the percentage area of 
adhesion reported. A brown stain is not regarded as an indication of 
adhesion between the compound and the base plate. 

TABLB4 if OmLD TB»fF8EATimi8 

(OMiIM.l) 

Cum Mould TkMPnATma 

I — 

II Softesiag pebt 1 

III Sof^caiBf point 1 

IV 20*G above softcoiDg poioi 
V 40*G above softniogpoiat 

VI Softeniof point 
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